Neurotransmitters and neurotransmitter receptors in developing and adult rats during manganese poisoning.
Manganese neurotoxicity has been recognized among industrial workers as a consequence of chronic exposure to the metal in the form of fumes or dust. Hazards for the general population, including newborn and developing children, and other living organisms may also originate from prolonged low-level exposure to manganese and its organometallic compounds released into the environment as a result of their variety of applications. Experimental evidence has been presented to show that developing mice and rats are not able to excrete manganese for first 17-18 days of life, with excessive tissue accumulation, and their brain is more susceptible to the neurotoxic effects of manganese. Prolonged exposure to manganese causes depletion of dopamine and other monoamines in adult rats. The short-term exposure produces an increase in the binding of dopaminergic antagonist [3H]-spiroperidol to striatal membranes without affecting the other neurotransmitter receptors at low doses (10 mg/kg X 15). A higher dose (15 mg/kg X 15), causes a decrease in cerebral GABA, frontal cortical serotonin and striatal muscarinic binding and an increase in binding of [3H]-spiroperidol to striatal membranes. No significant changes occur in the levels of dopamine or serotonin at either of these two doses. The neonatal rat in certain respects shows a different effect on dopamine levels and receptor sensitivity. Exposure to manganese causes an increase in levels of dopamine and norepinephrine. Neonatal exposure to manganese (10 mg/kg X 15) produces a decrease in binding of [3H]-spiroperidol to striatal membranes and of serotonin to frontal cortical membranes.